Development-related splicing regulates pituitary adenylate cyclase-activating polypeptide (PACAP) receptors in the retina.
The ubiquitous pituitary adenylate cyclase-activating peptide (PACAP) has a disparate array of functions in development (e.g., proliferation and apoptosis). Among three types of PACAP receptor (VPAC1, VPAC2, and PAC1), PAC1 is subject to alternative splicing that generates isoforms. Although the literature documenting the presence of PACAP receptors in the central nervous system is vast, their expression during development has not been established yet. Here, we performed quantitative analyses on the expression of PACAP receptors during the postnatal development of the rat retina. Retinas were harvested from postnatal days 0 to 20 (P0-P20). Using a comprehensive primer system, expression changes were followed employing quantitative real-time PCR. Changes at the protein level were detected by immunoblotting using anti-VPAC1, -VPAC2, and -PAC1 receptor antibodies. The expression of VPAC1 showed increases at P10 and P15. Peaks in VPAC2 expression were observed at P5 and P15. Using splicing variant-specific primers for PAC1 receptor, splicing regulation of Null, Hip, Hop1, and Hiphop1 variants was revealed in correlation with postnatal development. Transcript levels of the Null and Hip variants showed a decline, while Hop1 became the major PACAP receptor by P20. Hiphop1 transcript levels did not display remarkable changes except for a transient increase at P10. Immunoblotting confirmed the presence and expression level changes of the receptors. We conclude that both VPAC1 and VPAC2 could have roles at all stages of retinal development, that PACAP acts through a specific set of PAC1 isoforms, and that Hip and Hop1 are predominantly involved in the postnatal development of rat retina.